INTRODUCTION
The SRFD is the synchronous reactive machine, which uses the higher harmonics of the magnetic field (the second harmonic). In slots of the SRFD, two windings are placed: the primary, which is connected to the industrial frequency AC network, and the secondary, which is used to receive the increased frequency. It is possible to note, that the synchronous reactive frequency converter is the one-machine aggregate, in which the synchronous reactive motor (stator's primary windingsalient pole rotor) and the inductor generator (salient pole rotor -secondary winding) are combined together.
The primary winding is consuming magnetizing current, which produces the rotating magnetic field in the air gap. From induction's distribution curve, the necessary (second) harmonic is used due to the specific form of the rotor's magnetic system and due to the appropriately selected width of the air gap. This harmonic induces the increased frequency EMF in the secondary winding. To achieve this, the secondary winding's step must be equal (or almost equal) to the higher harmonic pole pitch of the necessary field. Figure 2 schematically represents the rotor's crosssectional view . The rotor's parts which are made of the ferromagnetic material are marked with stripes; the unmarked parts are made of the nonmagnetic material (aluminum, plastic). To star-up the SRFD in the rotor's magnetic part, the starting winding ("squirrel cage" shaped, made of aluminum bars and short-circuit rings) is placed.
Power with help of magnetic field is transferred from the primary winding to the secondary winding by means of specific transformation. In this case, the link between the primary and the secondary winding is not provided by the mutual induction flux, but by a part of it -the higher harmonic exuded flux. Power transfer is depending on the geometrical shape of the converter. By having one stator (core, stator windings, slot number, etc.), but different rotors, a very different EMF value can be obtained. So it is necessary to determine an optimal shape of the rotor to receive the highest secondary winding's EMF induction. To solve this task, two different approaches were selected. First, it is necessary to clarify the influence of the air gap's form on the second harmonic induction in the air gap. 
THE SELECTED MACHINE'S PARAMETERS
The finite element method (FEM) is chosen as a magnetic field's research method which is realized in QuickField software. The FEM allows taking into account easily different factors such as configuration of a magnetic system and ferromagnetic non-linear magnetization curves. For the research, the magnetic system of a commercial asynchronous machine is chosen, in which slots the primary and the secondary windings are placed. The same machine is considered in the previous work (Mesņajevs et al. 2013 δ -air gap between stator and rotor .
For the SRFD, it is important to exude the magnetic field's second harmonic so that it has the biggest value. To achieve this, the rotor's magnetic system's shape and air gap must be chosen to exude the necessary harmonic in the magnetic field, while the other higher harmonics, whenever possible, are equalized to zero.
SELECTION OF THE AIR GAP'S FORM
To determine possibility of increased frequency EMF amplification, by means of changing an air gap's shape, different variants were selected (see fig. 3 .): a) reduction of rotor's ferromagnetic part width along direct-axis by 3 mm and without reduction; b) reduction of rotor's ferromagnetic part width along quadrature-axis by 3 mm and without reduction; c) reduction of rotor's ferromagnetic part width along both axes by 3 mm. As a basis for mathematical simulation, the SRFD with o 180 = β is selected due to results of the previous work: "In order to receive the highest in the secondary winding, the induced EMF values frequency doublers' rotor must be made of at least 50% from ferromagnetic material, the rotor's ferromagnetic parts' filling angle β must be between 180 o and 200 o and the armature current must be as high as possible (in feasible constraint)" (Mesņajevs et al. 2013) .
SELECTION OF THE FERROMAGNETIC PARTS' FILLING ANGLE
As already mentioned, in order to receive the highest in the secondary winding, the induced EMF value rotor's ferromagnetic parts' filling angle β must be between
180
o and 200 o [1]. In this research, the author is focused towards specifying an optimal ferromagnetic parts' filling angle β . To achieve satisfactory results, the step equal to 1 o is chosen. In other words, simulations are made for different rotors that differ by l -machine's length in axial direction.
Solution of mentioned tasks is carried out using finite element method for magnetic field investigation, developing and improving software for SRFC's characteristics determination.
SRFD'S SIMULATION RESULTS

Selection of air gap's form
As a result of simulation, the magnetic field pictures are obtained. Five different variants are presented below: I. the rotor's ferromagnetic part width along directaxis is decreased by 3 mm; 
IV. the rotor's ferromagnetic part width is decreased by 3 mm along both axes;
Figures. 8. SRFD magnetic field's pictures for the decreased rotor along both axes by 3 mm Left figure-direct-axis ( As it is seen in table 2, a reduction of the rotor's ferromagnetic material leads to a decrease of the increased frequency EMF E 2 .
Selection of the rotor's ferromagnetic parts' filling angle
To conduct magnetic field's mathematical modeling, the following magnetic field's pictures are received for different rotor's filling angles β . 
